Salt- and glyphosate-induced increase in glyoxalase I activity in cell lines of groundnut (Arachis hypogaea).
Glyoxalase I (EC 4.4.1.5) activity has long been associated with rapid cell proliferation, but experimental evidence is forthcoming, linking its role to stress tolerance as well. Proliferative callus cultures of groundnut (Arachis hypogaea L. cv. JL24) showed a 3.3-fold increase in glyoxalase I activity during the logarithmic growth phase, correlating well with the data on FW gain and mitotic index. Inhibition of cell division decreased glyoxalase I activity and vice versa, thus further corroborating its role as a cell division marker enzyme. Cell lines of A. hypogaea selected in the presence of high salt (NaCl) and herbicide (glyphosate) concentrations, yielded 4.2- to 4.5-fold and 3.9- to 4.6-fold elevated glyoxalase I activity, respectively, in a dose dependent manner reflective of the level of stress tolerance. The stress-induced increase in enzyme activity was also accompanied by an increase in the glutathione content. Exogenous supplementation of glutathione could partially alleviate the growth inhibition of callus cultures induced by methylglyoxal and d-isoascorbic acid, but failed to recover the loss in glyoxalase I activity due to d-isoascorbic acid. The adaptive significance of elevated glyoxalase I activity in maintaining glutathione homeostasis has been discussed in view of our understanding on the role of glutathione in the integration of cellular processes with plant growth and development under stress conditions.